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SEQUENCE tISTJHG 

^UO:. sung Or-, Wing 

<i2Q> Xylanases with Enhanced Thermophilicity .ana Alfc&lophiliciny 
<13Q> 08-893220US 

<141> 
<\&Q> 53 

<J7Q> Patencln Ver. 2-1 

<210> 1 
<2U> 3.81 
<212> PRT 

*213> Aspergillus niger 

Se°°Ala Gly lie Asn Tyr Val Gin Asn Tyr Asn Gly Asn J«eu Gly Asp 
x 5 10 15 

ene Thr Tyr Afip Glu Ser Ala Gly Thr Phe Ser Met Tyr Trp Glu Asp 
20 25 30 

Gly Val Ser ser Asp Phe Val val Gly Leu Gly Trp Thr Thr Gly ser 

35 40 45 

ser Asn Ala lie Thr Tyr Ser Ala Glu Tyr Ser Ala ser Gly Ser Ser 

50 55 £Q 

Ser Tyr J-eu Ala Val Tyr Gly Trp Val Asn Tyr Pro Gly Ala Glu Tyr 

65 70 75 80 

Tyr lie Val Glu Asp Tyr Gly Asp Tyr Asn pro Cys ser Ser Ala Thr 

85 90 95 

Ser Leu Gly Thr val Tyr Ser Asp Gly Ser Thr Tyr Gin Val Cys Thr 

100 105 11 0 

Asp Thr Arg lie Asn Glu Pro Ser lie Thr Gly Thr Ser Tnr Phe Tnr 
r US 120 125 

Gin Tyr Phe Ser Val Arg Glu Ser TUr Arg Thr ser Gly Thr Val Thr 
130 135 140 

Val Ala Asn His Phe Asn Phe Trp Ala Gin His Gly Phe Gly Asn Ser 
tUS 150 155 ISO 

Asp Phe Asn Tyr Gin Val Met AlA val Glu Ala Trp Ser Gly Ala Gly 
xcs na 3 - 75 

Sfer Ala Ser Val Thr lie Ser Ser 

ISO 
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<2io> 2 

<211> 185 
«:212> PftT 

<;213> AapergilO.ua cubingensis 
<4Q0> 2 

aer Ala GXy He Asn Tyr val Gin Aan Tyr Asn Gin Asa Leu Gly Asp 
15 XQ 15 

Phe Thr Tyr Asp Glu Ser Ala Gly Thr Phe Ser Met Tyr Trp Glu Asp 
20 25 30 

Gly Val Ser Ser Asp Phe Val Val Gly Leu Gly Gly Trp Thr Thr Gly 
35 40 45 

Ser Ser Asn Ala He Thr Tyr Ser Ala Glu Tyr Ser Ala Ser Gly ser 
50 55 SO 

Ala Ser Tyr Leu Ala val Tyr Gly Trp val as» Tyr pro Gin Ala Glu 
65 70 75 80 

Tyr Syr He Val Glu Asp Tyr Gly Asp Tyr Asa Pro Cys ser Ser Ala 
85 90 95 

Thr Ser Leu Gly Thr val Tyr S«r Asp Gly ser Thr Tyr Gin val Cys 
xao 105 no 

Thr Asp Thr Arg He Asn Glu Pro ser He Thr Gly Thr Ser Thr Phe 
115 120 125 

Thr Gin. Tyr phe Ser Val Arg Glu ser Thr Arg Thr Ser Gly Thr val 
130 135 140 



Ser Asp Phe Asn Tyr Gin Val Val Ala val Glu Ala Trp Ser Gly Ala 
165 170 175 



<210> 3 
<21X> 185 
«212> PRT 

<213> Bacillus circulans 
<40Q> 3 

Ala Ser Thr Asp Tyr Trp Gin Asn Trp Thr Asp Gly Gly Gly life val 
15 10 15 

Asn Ala val Asn Gly Ser Gly Gly Asn Tyr Ser Val Asn Trp Ser A3ij 
20 25 30 

Thr Gly Asn Phe Val val Gly Lys Gly Trp Thr Thr Gly Ser Pro Phe 
35 40 45 

2 
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Axg Thr He Aan Tyr Asn Ala Gly Val Trp Ala Pro Ash Gly Asn Gly 
SO 55 SO 

Tyr Leu Thr Leu Tyr Gly Trp Thr Arg Ser Pro Leu He Glu Tyr Tyr 
S5 70 75 SO 

Val val Asp ser Trp Gly Thr Tyr Arg Pro Thr Gly Thr Tyr Lys Gly 

85 90 95 

Thr val Lys ser Asp Gly Gly Thr Tyr Asp lie Tyr Thr Thr Thr Arg 
100 105 110 

Tyr Aan Ala Pro Ser II* Asp Gly Asp Arg Thr Thr Fhe Thr Gin Tyr 
115 120 125 

Trp ssr val Arg Gin ser Lys Arg Pro Thr Gly Ser Asn Ala Thr lie 
130 135 14Q 

Thr Phe Thr Asn Hj-s Val Asn Ala Trp Lya Ser His Gly Wen Aan Leu 
145 ISO 155 160 

Gly Ser Asn Trp Ala Tyr Gin Val Met Ala Thr Glu Gly Tyr Gin Ser 
165 170 175 

Ser Gly Ser Ser Asn Val Thr Val Trp 
18Q 3.S5 

<21Q> 4 
<211p- 201 
*212;> PRT 

<213> Bacillus purailus 

<40Q> 4 

Arg Thr He Thr Asn Aan Glu Met Gly Asn His Ser Gly Tyr Asp Tyr 
15 10 15 

Glu Leu Trp Lys Asp Tyr Gly Aan Thr Ser Mec Thr Leu Asn Apu Gly 
20 25 30 

Gly Ala Phe Ser Ala Gly Trp Aan Asn He Gly Asn Ala Leu Phe Arg 
35 40 45 

Lys Gly Lys Lya Phe Asp Ser Thr Arg Thr His His Gin Lfeu Gly Asn 
50 S5 60 

Xle Ser lie Aan Tyr Asn Ala Ser Phe Asn Pro ser Gly Asn Ser Tyr 
65 70 75 SO 

Leu Cya val Tyr Gly Trp Thr Gin Ser Pro Leu Ala Glu Tyr Tyr lie 
85 SO 95 

Val Asp Ser Trp Gly Thr Tyr Arg Pro Thr Gly Ala Tyr Lys Gly Ser 
100 105 no 

Ph* Tyr Ala Asp Gly Gly Thr Tyr Asp lie Tyr Glu Thr Thr Arg Val 
115 120 125 
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Asn Gin Pro Ser lie He Gly He Ala Thr Phe Lys Gin Tyr Trp Ser 
130 135 140 

Val Arg Gin. Thr Lys Arg Thr Ser Gly Thr val Ser val ser Ala His 

145 ISO 155 160 

Bhe Arg Lys Trp Glu Ser Leu Gly MfcC Pro Mec Gly Lys Met Tyr Glu 
165 170 175 

Thr Ala Phe Thr Val Glu Gly Tyr Gin Ser Ser Gly Ser Ala Asn val 

180 185 190 

H&z. Thr A&n GJn Leu Phe He Gly Asn 
X95 2Q0 



<21D> 5 
<2U? 185 
<212;> PUT 

<213> Bacillus subtilis 
<:400=. 5 

Ala Ser Thr Asp Tyr Trp Gin Asn Trp Thr Asp Gly Gly Gly He Val 
15 10 15 

Asn Ala Val Aan Gly s<sr Gly Gly Asn Tyr Ser Val aso Trp Ser Asn 
20 25 30 

Thr Gly Aan Phe Val Val Gly Lys Gly Trp Thr Thr Gly Ser Pro Phe 
35 40 45 

Arg Thr He Asn Tyr Asn Ala Gly val Trp Ala pro Asn Gly Asn Gly 

50 55 SO 

Tyr Leu Thr Leu Tyr Gly Trp Thr Arg See pro Leu He Glu Tyr Tyr 
£5 70 75 SO 

Val Val Asp Ser Trp Gly Thr Tyr Arg Pro Thr Gly Thr Tyr Lys Gly 
85 90 95 

Thr val Lys ser Asp Gly Gly Thr Tyr Asp He Tyr Thr Thr Thr Arg 
100 IDS lio 

Tyr Asn Ala Pro Ser He Asp Gly Asp Arg Thr Thr Phe Thr Gin Tyr 
IIS 120 125 

Trp Ser val Arg Gin Ser Lys Arg Pro Thr Gly ser Asn Ala Thr He 
130 135 140 

Thr Phe Ser Asn His Val Asn Ala Trp Lys Ser His Gly Met Asn Leu 
3.45 150 155 160 

Gly Se:r Asn Trp Ala Tyr Gin Val Mec Ala Thr Glu Gly Tyr Gin Ser 
165 170 175 

Ser Gly Ser Ser Asn val Thr val Trp 
180 IBS 



4 
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<21Q> 6 
<2U> 211 
<212? 

<213> Clostridium acetobutylicum 
<40Q> 6 

ser Ala Phe Asn Thr Gin Ale Ala Pro Lys Thr lie Thr ser ash Glu 

15 10 IS 

Xle Gly Val Asn Gly Gly Tyr Asp Tyr Glu Leu Trp Lys Asp Tyr Gly 
20 25 30 

Asn Thr Ser Met Thr Leu Lya Asia Gly Gly Ala Phe Ser Cys Gin Trp 
35 40 45 

Ser Asn lie Gly Asn Ala Leu Phe Arg Lys Gly Lya Lys Phe Asn Asp 
SO S5 60 

Thr Gin Thr Tyr Lys Gin Leu Gly Asn He Ser val Asn Tyr Asn Cys 
65 70 75 80 

Asn Tyr Gin Pro Tyr Gly Asn Ser Tyr Leu Cys val Tyr Gly Trp Thr 
85 90 95 

Ser ser Pro Leu val Glu Tyr Tyr He Val Asp Ser Trp Gly Ser Trp 
100 105 110 

Arg Pro Pro Gly Gly Thr Ser Lys Gly Thr lie Thr Val Asp Gly Gly 
115 120 125 

lie Tyr Asp He Tyr Glu Thr Thr Arg He Asn Gin Pro Ser He Gin 
130 135 140 

Gly Asn Thr Thr Phe Lys Gin Tyr Trp S^r val Arg Arg Tnr Lys Arg 
145 150 1SS ISO 

Thr Ser Gly Thr Il« Ser Val Ser Lya Bis Phe Ala Ala Trp Glu Ser 
165 170 175 

Lys Gly Met Pro Leu Gly Lys Mec His Glu Thr Ala Phe Asn He Glu 
ISO 185 190 

Gly Tyr Gin Ser Ser Gly Lys Ala Asp Val AS» Ser M6C Ser He Asn 
195 200 205 

Xle Gly Lys 
210 



c210> "i 
*2ll> 206 
<212> PRT 

<2l3> Clostridium scercorarium 
<4Q0> i 

Gly Arg He lis Tyr Asp Asn Glu Thr Gly Thr His Gly Gly Tyr Asp 
l ' 5 10 IS 



5 
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Tyr Glu Leu Trp Lys Asp Tyr Gly Asn Thr lie Met Glu Leu Asu Asp 
20 25 30 

Gly GXy Thr Phe Ser Cys Gin Trp Ser Asa lie Gly Asn Ala Leu Phe 
35 40 45 

Arg Lya Gly Arg Lys Phe Asn Ser Asp Lys Thr Tyr Gin Glu Leu Gly 
50 55 60 

Asp life val Val Glu Tyr Gly Cys Asp Tyr Asn Pro Asn. Gly Asn Ser 
65 70 75 80 

Tyr Leu Cys Val Tyr Gly Trp Thr Arg Asn Phe Leu Val Glu Tyr Tyr 
S5 9Q 95 

Jl6 val Glu Ser Trp Gly Ser Trp Arg Pro Pro Gly Ala- Thr Pro Lys 
xoo ios no 



Thr Arg Val Asn Gin Pro S*r lie Asp Gly Thr Ala Thr Ph<3 Glu Gin 
130 135 140 

Tyr Trp Ser val Arg Thr Ser Lys Arg Thr Ser Gly Thr ll* Ser Val 
145 ISO 155 160 

Thr Glu Kls Phe Lys Gin Trp Glu Arg Mec Gly Met Arg Mec Gly Lys 
165 170 175 

Mec Tyr Glu Val Ala Leu Thr Val Glu Gly Tyr Gin Ser Ssr Gly Tyr 
180 aas 190 

Ala Asn Val Tyr Lys Asn Glu lie Arg lie Gly Ala Asn Pro 
195 200 205 



<210> S 

^211? 211 

<212=> PRT 

<213> Ruminococcua flavefacisas 

<400> S 

S$r Ala. Ala Asp Gin Gin Thr Arg Gly Asn Val Gly Gly Tyr Asp Tyr 
1 5 10 15 

Glu Met Trp Asn Gin Asn Gly Gin Gly Gin Ala Ser Wet Asn Pro Gly 

20 25 30 

Ala Gly Ser Phe Thr Cys Ser Trp Ser Asn He Glu Asn Phe Leu Ala 
35 40 45 

Arg Met Gly Lys Asn Tyr Asp Ser Gla Lys Lys Asn Tyr Lys Ala Phe 
50 55 60 

Cly Asn Xle Val Leu Thr Tyr Asp Val Glu Tyr Thr Pro Arg Gly Asn 
65 70 75 30 

6 
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3 « Ty* M« cy» val xyr sly TO T** «J "° Mec °£ ^ 
Tyr n. vax «« «y t*p our ~* «| «9 no s» «» »- »p «v 
Qlu v., ,y= Z tte v, t M » «r »- Ila « 9 

Lyi Tftr « *r 9 «. « g. Ho S« -» «P S V T te Ma T W *. 



13Q 



ero «u ^ w ■« 5j «» 5ln ™ ser 5? s " "* As ° Mn ? " 



Tte „» Tyr M»c jg «» «« a- ™ His 35 

w _ aw «. «y >-» -p «= S oly TW Wtt ^ SS W S " 

18Q 

» ti » rlu Glv Tyr Arg Ser Asm Gly Ser- Ala Asn Val Lye Ser 
Leu ASH He Gl u fai Y + 205 



195 



Val Ser Val 
210 



<210> 9 
<2U> 197 
<212> PRT 

<213> Scniaoptiyllum commune 



^ Q Sly Tfcr Pro Ser Ser *** «Y Asp *y Sly Tyr Tyr Tyr S« 

T ,P T,P TUr «p Oly Ala Gly asp Ala Thr Tyr al* Asn A« <*/ «Y 
20 

al y a=r V «r »» s« «, »» « « «« VSl Gl!f 

SXy ,y 3 X Txp « «■ «J »« «- ~ ^ 

«y T*r Tyr oxn Pro «a oly *» Wr »u S .r v.! Tyr OXy Irp 

X «. ■« — — ^ ™ wr »; val Glu s " Ty * °S ser 

sls ... Qer His T. yS Gly Ser Val Tfcr Cys Asn 

Tyr Asp Pro Ser Ser Ala Ala Ser His i.ys wy 
3.00 

0ly U , T te TV* ^ I» «» "« «» *" ^ tS " a S " 



115 
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He Asp Gly Thr Gin Thr Phe Glu Gin Phe Trp Ser VaX Arg Asn Pro 
130 135 140 

Lys Lys Ala Pro Gly Gly Ser lie Ser Gly Thr Val Asp Val Gla Cys 
145 ISO 3,55 160 

His Phe Asp Ala Trp Lys Gly Lfcu Gly Msc Asn. Leu Gly Ser Glu His 
1S5 170 175 

Asn Tyr Gin He Val Ala Thr Glu Gly Tyr Gin See Ser Gly Thr Ala 
180 185 190 

Thr He Thr Val Thr 
195 



<210? 10 
<211> 191 
-i212> PRT 

«213> se^epucxaycea lividans 
■c4QQ> 10 

Asp Thr val val Thr Thr Asn Gin Glu Gly Thr Aan Asa Gly Tyr Tyr 

15 10 15 

Tyr Ser phe Trp Thr Asp ser Gla Gly Thr Val Ser wee Aan net Gly 
2D 25 3Q 

Ser Gly Gly Gin Tyr s*r Thr Ser Trp Arg Asn Thr Gly Aan Phe val 
35 40 45 

Ala Gly Lys Gly Trp Ala Asn Gly Gly Arg Arg Thr Val Gift Tyr Ser 
50 55 60 

Gly S&r Phe Asn Pro Ser Gly Asn Ala Tyr Lfcu Ala Leu Tyr Gly Trp 
65 70 75 80 

Thr Ser Ash Pro Leu Val Gla Tyr Tyr He val Asp Asn Trp Gly Thr 
85 90 95 

Tyr Arg Pro Thr Gly Glu Tyr Lys Gly Thr val Thr Ser Asp Gly Gly 
100 105 110 

Thr Tyr Asp He Tyr Lys Thr Thr Arg val Asn Lys Pro Ser Val Glu 

115 120 125 

Gly Thr Arg Thr Phe Asp Gin Tyr Trp Ser Val Arg Gin Ser Lys Arg 

130 135 140 

Thr Gly Gly Thr He Thr Thr Gly Asn His Phe Asp Ala Trp Ala Arg 
145 150 15S 160 

Ala Gly Mec Pro Leu Gly Asn Phe Ser Tyr Tyr Met lie Asn Ala Thr 
1S5 170 175 

Glu Gly Tyr Gin Ser Ser Gly Thr Ser Ser He Aan val Gly Gly 

ISO 185 190 
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<21Q> 11 
«211> 191 
<212? PRT 

<2l3=» streptomyces Jrv^dans 

<400> 11 

Ala Thr Thr lie Thr Thr Asn Gin Thr Gly Thy Asp Gly Met Tyr Tyr 
15 10 15 

Ser Pbe Trp Thr Asp Gly Gly Gly Ser Val Ser Met Thr Leu Asn Gly 
20 25 30 

Gly Gly Ser Tyr Ser Thr Gin Trp The Agin Cys Gly Asn Phe val Ala 
35 40 45 

Gly Lys Gly Trp Ser Thr Gly Asp Gly ash Val Arg Tyr Aaa Gly Tyr 
50 55 60 

Phe Asn S"ra Val Gly Asn Gly Tyr Gly cys Leu Tyr Gly Trp Thr ser 
65 70 75 BO 

Asn Pro Leu Val Gin Tyr Tyr lie Val Aap Asn Trp Gly Ser Tyr Arg 
85 90 95 

Pro Thr Gly Thr Tyr Lys Gly Thr Val Ser Ser Asp Gly Gly Thr Tyr 
100 105 no 

Asp lie Tyr Gin Thr Thr Arg Tyr Asn Ala Pro Ser val Qlu Gly Thr 

115 120 125 

Lys Thr Ph* Gin Gin Tyr Trp Ser Val Arg Gin Ser Lys Val Thr Ser 
130 135 140 

Gly S&r Gly Thr lie Thr Thr Gly Asa His Phfe Asp Ala Trp Ala Arg 
145 ISO 155 160 

Ala Gly Met Asn Met Gly Gin Phe Arg Tyr Tyr Met xia. Asn Ala Thr 
IfiS 170 175 

Glu Gly Tyr <31n Ser Ser Gly Ser Ser Asn lie Thr Val Ser Gly 
180 185 190 



*2XQ> 12 
«211> 189 
<212* PRT 

«213> Screpcomyces sp. 
<40Qs, 12 

Ala Thr Thr He Thr Asn Glu Thr Gly Tyr Asp Gly Met Tyr Tyr Ser 
15 10 15 

Phe Trp Thx Asp Gly Gly Gly Ser Val Ser Met Thr Leu Asn Gly Gly 
20 25 30 



Gly Ser Tyr Ser Thr Arg Trp Thr Asn Cys Gly Asn Pfce Val Ala Gly 
35 40 45 



NOV-21-2Q01 1 S : 30 FRGM-Gowl ings Fax 3 



T-881 P. 073/086 F-781 



10/23 

Lys Gly Trp Ala Asn Gly Gly Arg Arg Thr Val Arg Tyr Thr Gly Trp 
50 35 6Q 

Phe Asn Pro Ser Gly Aan Gly Tyr Gly Cys leu Tyr Gly Trp Tlir Ser 

65 70 75 80 

Asn Pro Leu Val Glu Tyr Tyr lie val Asp Asn Trp Gly Ser Tyr Arg 

85 90 95 

Pro Thr Gly Glu Thr Arg Gly Thr val His Ser Asp Gly Gly Thr Tyr 
100 105 HQ 

Asp tie Tyr Lys Thr Thr Arg Tyr Asn Ala Pro Ser Val Glu Ala Pro 
115 120 125 

Ala Ala phe Asp Gin Tyr Trp s&r Val Arg Gin Ser Lys Val Thr Ser 
130 135 140 

Gly Thr lies Thir TJir Gly A&R Has PJw Asp Ala Trjrp Alas Arg Ala Sly 
145 150 1SS 160 

Met Asn Met Gly Asn Pile Arg Tyr Tyr M« He ASJl Ala Thr Glu Gly 
165 170 175 

Tyr Gin Ser Ser Gly Ser Ser Thr He Thr Val Ser Gly 
ISO 1S5 

<210* 13 
<2ll? 139 
<212? PRT 

<213> Tberrocmonospora fu^ca 
<<ioo> 13 

Ala val Thr Ser Asa Glu Thr Gly Tyr His Asp Gly Tyr Ph<a Tyr Ser 
15 10 15 

Phe Trp Thr Aap Ala Pro Gly Thr Val Ser Wee Glu Leu Gly Pro Gly 
20 25 30 

Gly ASrt Tyr Ser Thr Ser Trp Arg Asn Thr Gly Asan Phe Val Ala Gly 
35 40 45 

Lys Gly Trp Ala Thr Gly Gly Arg Arg Thr Val Thr Tyr ser Ala ser 

EfO 55 SO 

Phe Aan Pro Ser Gly Asn Ala Tyr L*u Thr Leu Tyr Gly Trp Thr Arg 
S5 70 75 SO 

asa Pro Leu Val Glu Tyr Tyr He Val Glu Ser Trp Gly Thr Tyx Arg 
85 90 95 

Pro Thr Gly Thr Tyr M&t Gly Thr Val Thr Thr Asp Gly Gly Thr Tyr 
100 105 HQ 

Asp He Tyr Lys Thr Thr Arg Tyr Asn Ala pro Ser He Glu Gly Thr 
115 120 125 
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Arg Thr Phe Asp Gin Tyr Trp Ser val Arg Gin Ser Lys Arg Thr Ser 
130 135 140 

Gly Thr lie Thr Ala Gly Asn His Phe Aap Ala Trp Ala Arg His Gly 
145 150 155 ISO 

Mec Hia Leu Gly Thr His Asp Tyr Met life Men Ala Thr Glu Gly Tyr 
165 170 175 

Gin Ser Ser Gly Ser Ser Asn Val Thr Leu Gly Thr Ser 



<21Q> 14 

<211> 190 

<212> PRT 

<;213> Trichoderma harsianum 

■s400> 14 

Gin Thr lie Gly Pro Gly Thr Gly Tyr Ser Asn Gly Tyr Tyr Tyr Ser 
15 10 15 

Tyr Trp Asa Asp Gly His Ala Gly Val Thr Tyr Thr Asn Gly Gly Gly 
20 25 30 

Gly Ser Phe Thr val Asa Trp Ser Asn Ser Gly Asn Phe Val Gly Gly 
35 40 45 

Lys Gly Trp Gin Pro Gly Thr Lys Asn Lys Val lie Asn Phe s&r Gly 
50 55 60 



Ser Tyr Asn Pro Asn Gly Asn Ser Tyr Leu Ser life Tyr Gly Trp Ser 
65 70 75 80 

Arg Asn Pro Leu lie Glu Tyr Tyr lis val Glu Asn Phe Gly Thr Tyr 
85 90 95 

Asn Pro Ser Thr Gly Ala Thr Lys Leu Gly Glu Val Thr Ser Asp Gly 
100 }05 110 

Ser val Tyr Asp lie Tyr Arg Thr Gin Arg Val Asn Gin Pro Ser lie 
115 120 125 

lie Qly Thr Ala Thr Phe Tyr Gin Tyr Trp Ser Val Arg Arg Asn His 
130 135 140 

Arg Ser Ser Gly Ssr Val Asn Thr Ala Asn His £ne Aan Ala Trp Ala 
115 150 155 160 

S^r His Gly Leu Thr Leu Gly Thr Mac Asp Tyr Gin He val Ala Val 
165 170 175 

Glu Gly Tyr Phe Ser Ser Gly Ser Ala Ser lie Thr Val Ser 



180 



185 



ISO 



125 



<21Q> 15 
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<2xi> 178 

*213> Trichoderma reeeei 

*4oo> is 

Ala Ser He Asn Tyr Asp Gin Asrt Tyr Gin Thr Gly Gly GXn Val Ser 
X 5 10 15 

Tyr ser Pro Ser Asn Thr Gly Phe Ser Val Asn Trp Asn Thr Gin Asp 
20 25 30 

Asp Phe v<al val Gly Val Gly Trp Thr Thr Gly Ser Ser Ala Pro lie 
35 40 45 

Asn Phe Gly Gly Ser Phe Ser val Asij Ser Gly Thr Gly Leu Leu Ser 
50 55 60 

Val Tyr Gly Trp Ser Thr Asn pro X,eu val Glu Tyr Tyr He Met Glu 
65 70 75 80 

Asp Asn His Asn Tyr Pro Ala Gin Gly Thr Val Lys Gly Thr Val Thr 
85 SO 95 

Ser Asp Gly Ala Thr Tyr Thr He Trp Glu Asn Thr Arg Val Asn Glu 
100 105 110 

Pro Ser He Gin Gly Thr Ala Thr phe Asn Gin Tyr lie Ser Val Arg 
115 120 125 

Asn Ser Pro Arg Thr Ser Gly Thr Val Thr Val Gin Asn His Phe Asn 
130 135 140 

trp Ala Ser t&u Gly X,*u His X.&U Gly Gin Mec Mec Asn Tyr Gin Val 
145 150 1S5 160 

Val Ala Val Glu Gly Trp Gly Gly ser Gly Ser Ala Ser Gin Ser Val 
3.65 170 175 



<210> IS 
<2ll> 190 
<212> FJ5.T 

<213> Tricho4«srma retssei 
<AQQ> 16 

Gin Thr He Gin Pro Gly Thr Gly Tyr Asn Asn Gly Tyr Phe Tyr Ser 

15 1Q 15 

Tyr Trp Asn Asp Gly His Gly Gly Val Thr Tyr Thr Asn Gly Pro Gly 
20 25 30 

Gly Gin Phe Ser Val Aan Trp Ser Asn Ser Gly Asn Phe Val Gly Gly 
35 40 45 

i,ys Gly Trp Gin Pro Gly Thr J.ys Asn 3-ys Val He Asn Phe Ser Gly 
12 



NOV-21-2001 16:31 FROM-Gowl ings Fax 3 



T-9B1 P. 076/086 F-781 



13/23 

SO 55 60 

s&r Tyr Asn Pro Asn Gly Asn S^r Tyr Leu Ser Val Tyr Gly Trp Ser 
65 70 75 80 

Arg Asn fro tea life Glu Tyr Tyr He val Glu Asn Pise Gly Thr Tyr 
85 SO 95 

Asn Pro Ser Thr Gly Ala Thr Lys L#u Gly Glu Val Thr Ser Asp Gly 
100 105 110 

Ser val Tyr Asp He Tyr Arg Thr Gin Arg Val Asn Gin Pro Ser He 
115 120 125 

He Gly Thr Ala Thr Phe Tyr Gin Tyr Trp ser Val Arg Arg Asn His 

130 135 140 

Arg- Ser Serf Gly Ser Val Asn Thr Ala Asn His Phe Asn Ala Trp Ala 

14.5 150 155 160 

Gin Gin Gly Leu Thr Leu Gly Thr Mec Asp Tyr Gin lie Val Ala Val 
1S5 170 175 

Glu Gly Tyr Phe Ser Ser Gly Ser Ala Ser He Thr val S<*r 
180 135 19Q 



<210? 17 
<211> 190 
■=212? PRT 

<213> Trichoderma vj.ride 
<400> 17 

Gin Thr He Gin Pro Sly Thr Gly Phe Asn Asn Gly Tyr Phe Tyr ser 
IS 10 15 

Tyr Trp Asn Asp Gly His Gly Gly Val Thr Tyr Thr Asn Gly Pro Gly 
20 25 3Q 

Gly Gin Phe ser Val Asn Trp Ser Asn Ser Gly Asn Phe val Gly Gly 

33 40 45 

Lys Gly Trp Gin Pro Gly Thr Lys Asn Lys Val He Asn Phe Ser Gly 
50 55 60 

ser Tyr Asn Pro Asn Gly Asn ser Tyr Leu Ser Val Tyr Gly Trp Ser 
65 70 75 80 

Arg Asn Pro Leu He Glu Tyr Tyr He val Glu Asn Phe Gly Thr Tyr 
85 50 95 

Asn Pro Ser Thr Gly Ala Thr Lye Leu Gly Glu val Thr Ser Asp Gly 
100 105 110 

Ser val Tyr Asp He Tyr Arg Thr Gin Arg val Asn Gin Pro Ser He 
115 120 125 

lie Gly Thr Ala Thr Phe Tyr Gin Tyr Trp Sex val Arg Arg Thr His 
13 
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130 135 140 

Arg Ser Ser Gly Ser val Asn Thr Ala Asn His Phe. Asn Ala Trp Ala 
145 150 155 ISO 

Gin Gin Gly Leu Thr Leu Gly Thr Met Asp Tyr Gin lie Val Ala Val 
165 170 175 

Glu Gly Tyr Phe Ser Ser Gly Ser Ala Ser He Thr Val Sex- 
ISO 185 190 



c.21Q> 18 
*211> 202 
<212> PRT 

^213> Fibrobacter succinogeoes 
<400> 18 

Asn Ser Ser Val Thr Gly Asn Val Gly Ser Ser Pro Tyr His Tyr Glu 
15 10 15 

He Trp Tyr Gin Gly Gly Asn Asn Ser Met Thr Phe Tyr Asp Asn Gly 
20 25 3Q 

Thr Tyr Lys Ala Ser Trp Asn Gly Tor ASA Asp Phe ifeu Ala Arg Val 
35 40 45 

Gly Phe Lys Tyr Asp Glu Lys His Thr Tyr Glu Glu L*u Gly Pro He 
SQ 55 60 

Asp Ala Tyr Tyr Lys Trp Ser Lys Gin Gly Ser Ala Gly Gly Tyr Asn 
65 70 75 80 

Tyr lie Gly He Tyr Gly Trp Thr Val Asp Pro Leu Val Glu Tyr Tyr 
85 90 95 

lis Val Asp Asp Trp Phe Asn Lys Pro Gly Ala Asn Leu Leu Gly Gin 
100 105 110 

Arg Lys Gly Glu Phe Thr Val Asp Gly Asp Thr Tyr Glu He Trp Gin 
115 120 125 

Asn Thr Arg val Gin Gin Pro Ser He Lys Gly Thr Gin Thr Phe Pro 
130 135 140 

Gin Tyr Phe Ser val Ara Lys Ser Ala Arg Ser Cys Gly His He Asp 
145 150 155 160 

He Thr Ala His Mec Lys Lys Trp Glu Glu Leu Gly Nee Lys Wee Gly 
1S5 170 175 

3,ys Men Tyr Glu Ala Lys Val Leu Val Glu Ala Gly Gly Gly Ser Gly 
100 185 130 

Ser Phe Asp Val Thr Tyr Phe Lys Mac Thr 
195 20Q 



14 
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<210» 19 
<211> 189 
<212;» P&T 

<213> Aspergillus awaroorii 

Arg Ser Thr Pro Ser Ser Thr Gly Glu Asn Asn Gly Tyr Tyr Tyr ser 
1 S 10 15 

Pbe Trp Thr Asp Gly Gly Gly Asp Val Thr Tyr Thr Asn Gly Asn Ala 
20 25 30 

Gly Ser Tyr Ser Val Glu Trp Ser Asn Val Gly As# Phe Val Gly Gly 
35 40 45 

Lys Gly Trp Asn Pro Gly Ser Ala Lys Asp Tie Thr Tyr Ser Gly Asn 

50 55 60 

Pbe Thr Pro Ser Gly Asa Gly Tyr Leu Ser val Tyr Gly Trp Thr Thr 
65 70 75 SO 

Asp Pro Leu lie Glu Tyr Tyr lie val Glu Ser Tyr Gly Asp Tyr Asn 
85 90 95 

Pro Gly Ser Gly Gly Thr Thr Arg Gly Asa val Ser Ser Asp Gly Ser 
100 105 110 

Val Tyr Asp Jle Tyr Thr Ala Thr Arg Thr Asn Ala Pro Ser lie Asp 
115 120 125 

Gly Thr Gin Thr Phe Ser Gin Tyr Trp Ser Val Arg Glu Asa Lys Arg 
130 135 140 

Val Gly Gly Thr val Thr Thr ser Asn His Phe Aan Al<* Trp Ala Lys 
145 150 155 150 

Leu Gly Met Abu Leu Gly Thr His Asn Tyr Gin lie L*u Ala Thr Glu 
155 170 X7S 

Gly Tyr Gin Ser Ser Gly Ser Ser Ser lie Thr lie Gin. 
180 185 



<210> 20 
■£211> 194 
■c212>^PtiT 

<2l3>~Thermomyces lanugmosus 

«400> 20 

Gin Thr Thr Pro Asn Ser Glu Gly Trp Hi a Asp Gly Tyr Tyr Tyr Ser 
15 10 15 

Trp Trp Ser Asp Gly Gly Ala Gin Ala Thr Tyr Thr Asn Leu Glu Gly 
20 25 30 

Gly Thr Tyr Glu lie Ser Trp Gly Asp Gly Gly Asn Leu Val Gly Gly 
35 40 45 

Lys Gly Trp Asn Pro Gly Leu Asn Ala Arg Ala lie His Phe Glu Gly 
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SO 55 60 

Val Tyr Gin Pro Asn Gly Asn 5&V Tyr Lfeu Ala Val Tyr Gly Trp Thr 
65 70 75 80 

Arg Asn Pro Leu Val Glu Tyr Tyr lie Val Glu Asn Pile Gly T«r Tyr 
BS SO 95 

Asp Pro Ser Ser Gly Ala Thr Asp Leu Gly Thr Val Glu Cys Asp Gly 
100 105 110 

Ser lie Tyr Arg Leu Gly Lys Thr Thr Arg Val Asn Ala Pro Ser He 
115 120 125 

Asp Gly Thr Gin Thr Phe Asp Sin Tyr Trp Ser Val Arg Gin Asp Lys 
130 135 140 

Arg Thr Ser Gly Thr Val Gin Thr Gly Cys His Phe Asp Ala Trp Ala 
145 150 155 ISO 

Arg Ala Gly Leu Asn Val Asn Gly Asp His Tyr Tyr Gin He val Ala 
165 170 175 

Thr Glu Gly Tyr Pha Ser S&r Gly Tyr Ala Arg lie Thr val Ala Asp 
160 185 190 

Val Gly 



c210> 21 
*;211> 76 
<212s ONA 

<213> Artificial Sequence 
<22Q> 

«223> Description of Artificial Sequence.- TrX-l 
*400? 21 

ccagccaagg aggctgcaga cgcaaacaac acaaocagga accggttaca acaacggcta 60 
ctcntacagc tattgg 76 



«t210> 22 
<2Xlx 78 
*Z12> PNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence; XyTv-2 
<400;> 22 

aacgacggcc acggtggtgc tacctataca aacgggcccg gaggccaatt tagcgtcaac 6Q 
nggcccaact ccggaaac 76 



<210? 23 
<211> 78 
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<212> OtJA 

*213> Artificial Sequence 
<22Q? 

<223? Description of Artificial Sequence: TrX-3 

ttcgtaggtg gaaaaggttg gcaacccggg accaaaaata sggcgatcaa cttctctgga so 
ccccataatc cgaaeggg 78 



<2X0> 24 
<2il;. 74 
<2Z2> DHA 

<213> Artificial Sequence 
<220:> 

<223> Description of Artificial Sequence: XyTv-4 
«AQOi> 34 

aacccatact caagcgccta tggctggtct agaaacccac tgattgaata ttacattgtc 60 
gaaaaccccg gcac 74 



«210> 25 
<2X1> 51 
s212> SNA 

<213> Artificial Sequence 
<22D> 

<223> Description of Artificial Sequence: TrX-3 
<400> 25 

gacccccccg acgtccacgt ttgttatgtc. ggtcctcggc caatgttget g 



*21Q> 26 
<2il> 84 
<;212> DMA 

<213> Artificial Sequence 
<22Q> 

<223> description of Artificial Sequence; XyTv-7 
<400> 26 

ccaatgaaaa tgccgataac ctegetaccg gtaccaccac aacggatacg tttgcceggg SO 
ccrccggtta aatcgcagct ascc S4 



<210> 27 
<2il> 7S 
<212> DNA 

*213> Artificial sequence 
<22Q> 

<223> Description of Artificial Sequence: TrX-6 
<400> 27 



17 
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agattgaggc cttcgaagca tccacetttc ccaaccgtcg ggccctggtt tttatcccac SO 
tagttgaaga gacctaga 18 



■=210> 28 
<2U> 85 
<2l2> DNA 

.=213 s. Artificial Sequence 
*220> 

<223p. Description of Artificial Sequence? XyTV-5 
<4DD> 2S . 

atattaggcc cacccttaag taegaattcg caganaccga ccagatcctt gggtgactsia SO 
cttataatgt aacagctttc aaagc 85 



<210:» 29 
<2ll^ 58 
<212v PtfA 

<213;> Artificial Sequence 



<220> 

<;223i> Description of Artificial Sequence: XyTv-10?. 
<40Q> 29 

tcgacaattt cggtaeccac aarccgagta ecggcgccac aaaattaggc ga«gtcac 58 



<=210s- 30 
*2Xl> 53 
<212> DNA 

<213> Artificial Sequence 



<22Q> 

<223> Description of Artificial Sequence: xyTv-102 
■s<LQ0> 30 

tagtgatgga cccgcacacg atatcsaccg tacccaacgc gctaaccagc cat 53 



<210> 31 
<211p. 59 
<212=. DNA 

<;213> Artificial sequence 
<220> 

<223> Description of Artificial Sequence: TrX-103 
*4Q0> 31 

cgatcattgg aaccgccacc ccttatcagt accggacftgc tagacgtaac caccggagc 



<:210> 32 
■?212> ONA 

<213> Artificial Sequence 
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*22Q> 

■=223 > Description of Artificial Sequence; XyTv-KH 
<400> 32 

tccggttcgg ttaatactgc gaatcacttt aatgcatggg cacagcaagg gttaacccta 60 
ggcacaatg 59 



<210> 33 
*2ll> 67 
<212=- DNA 

<2i3> Artificial Sequence 
<;22Qi 

■s223> Description of Artificial Sequence: xyrv-lQS 
<400s- 33 

gatcatcaaa tcgtagcggc ggaaggctac ctcccgag&g gttccgccag taccacagtg 60 
agctaaa 67 



<2XQ> 34 
<2iq.=. 73 
<212j. PNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: xyrv-ixo 
*400> 34 

gtcaaagcca tggatgctag gctcatggcc gcggtgttcc aatccgcttc agtgatcacr: SO 
iiccpaggcat ata 73 



■s2*Q> 35 
<21J> S4 
<;212> ONA 

<213> Artificial Sequence 
<c22Q> 

<223p Peacnption o£ Artificial Sequence; XyTV-103 
<40Q? 35 

ctatagatgg cacgggctgc gcaactagtc ggtagctagt aaccttggcg gtgg 



<210> 3S 
i212> DJSfA 

<213> Artificial Sequence 



*220> 

<223* Description of Artificial Sequence: XyTv-108 
<40Q> 36 

aaaacagtca tgaccccaca atctgcacca. gcagcctcga ggccaageca artatgacgc 60 



19 
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<21Q> 37 
<31X> 66 

<2X2> DNA 

<213> Artificial sequence 
<;220> 

<223> Description of Artificial Sequence: XyTv-107 
<400> 37 

ccagtgaaat tacgtaeccg cgtcgttccc aaccgggate catgttacct aatagcccag SO 
caccgc fig 



<2l0> 3S 
<21l> 53 
<212> PKA 

<2l3> Artificial Sequence 



<220> 

■s223> Description of A^cificial Sequence: Xj^pv-^-oe 
■*4Q0> 38 

caccctccga tgaagagctc accaaggcga tcataacgte actcgatttc tag 53 



<21Q> 33 
<2XX> 5S6 
<212> DNA 

<2X3> Artificial Sequence 

<22Q? 

<223> Description of Artificial Sequence.- Trx 

<4D0> 39 

ctagccaagg aggctgcaga ngcaaacaat acaaccagga accggttaca acaacggtta 60 
crtttacage tattggaacg acggeeatgg tggcgttacc cacaca.aa.cg ggcccggagg 12 0 
coaattcage gtcaattggt etaaccccgg aaaccccgta ggcggaaaag gcuggcaacc ISO 
cgggaccaaa aatasggcga tcaacttccc cggatcttat aasccgaacg ggaactcata 2-40 
cctaagcgtc tatggctggt ctagaaaccc accgactgaa tattacattg tcgaaaattt 300 
cggeacctac aatccgagca ccggcgccac aaaatcaggc gaagtcacta gtgatggacc 360 
Ggtacatgat atctacegea cccaacgcgc taatcagcca rcgatcactg gaacegccac 420 
ctcttatcag taccggagtg ttagacgcaa tcatcggagc cccggtccgg ttaatactgc 480 
gsaecacrm; aa^gcatggg cacagcaagg gtcaacccta ggcacaatgg atcaccaaat 540 
cgtagcggtg gaaggctact tcccgagtgg ttccgct&gc atcacagtga gctaaa 536 



<21Q* 40 
<211> 36 

<2\Z> Artificial Sequence 



«220> 

<223> Description of Artificial Sequence: Tx-75a-l 
<;400> 40 

Lgggaattca cacttagccg tctacggccg gtctag 36 



20 
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<210> 41 
<212> ONA 

-;213?- Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Tx-iD5H-4- 
<;400> 41 

accggcgcca caaaacacgg cgaagtcacc agtgacggat cc 42 



<210=- 42 
<2U* 44 
<212> DNA 

«213> Artificial Sequence 



«220> 

<223> Description af Artificial Sequence: Tjc-CI 
<4Q0> 42 

ccaaggcg&c cacaacgtca cregatctct agaactccga accc 44 



<21Q> 43 
*211> 26 
■=212> DNA 

<213p- Artificial Sequence 

<;22Q> 

■s223> Description of Artificial Sequence; Tx-d£l (123-144) -Is 
<;4O0> 43 

cggagctccg acgcgttggg cacggtagat accata 



<210> 44 

<211> 42 
<212^ DNA 

<2l3> Artificial Sequence 



<220> 

«223> Description of Artificial Sequences Tx-l05R-l 
■s400> ^44 

accggcgcca caaaaagagg cgaagtcact agcgatggat cc 42 



<2l0> 45 
<;211> 41 
<212=. PNA 

«213> Artificial Sequence 
<220v 41 

«223» description of Artificial Sequence: Tx-NX 
<40G> 45 
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ctagctaagg aggctgcaca tgcaaacaat acaaccagga a 41 



<2XQ> 46 
<2X1> 36 
<212> PNA 

*213> Artificial Sequence 
<220> 

<223> Oescription of Artificial Sequence: TX-75G-1 
<400;» 46 

tgggaactca tacctaggcg tccacggctg gtctag 3S 



<2ZO? 47 
<211> 
«212> SNA 

<213> Artificial Sequence 
<22Q> 

<223> Description o£ Artificial Sequence: Tx-l44&-lr 

-i4005. 47 



<2lO> 4S 
<211» 

<2X3> Artificial Sequence 
<230> 

<223> Description of Artificial Sequence: TX-lSlR-lr 
<400> 48 



<21Q> 49 
<2il> 40 
<212;» PNA 

<213? Artificial Sequence 
<22Q> 

<222* Description of Artificial Sequence: TX-125A- 1295-1 
<400> 49 

ccaacgegtt aatgcgccat cgatcgaggg aaccgccacc 



<2XQ> 50 
<211> 
<2i2> DNA 

<213> Artificial Sequence 
<220? 

<223> Oescripcion Of Artificial Sequence: TX-ilSG-1 



22 
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<400> 50 



<21G> 51 
<211p- 
*212> ONA 

<213> Artificial Sequence 
*22Q> 

<;223> Descrapcion. of Arcifici&l Sequence: *»f-118C-l 



^400> 52 



*2XCI> 52 
<:2i2> PNA 

<213> Artificial Sequence 
«;220> 

<222* Description of Artificial Sequence: TX-10H11D 
<400> S2 



c21D> S3 
<211> 
■=212 > DNA 

<213> Artificial Sequen.ce 



■s220> 

<223> Description of Artificial Sequence; Tx-H6G-iiSC-i 

«400> 53 



<21Q> 54 
<211> 
<212 5- DNA 

<213> Aspergillus kawachil 



<4Q0? 54 
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